of charcoal adsorbent. Both methods completely removed added [3H]estradiol from pooled male plasma. In contrast to the adsorbent treatment, which caused marked changes in the biochemical composition of the plasma, immunoaffinity chromatography caused only minor perturbations. We discuss the advantages of using plasma, stripped of endogenous estradiol or other steroids by immunoaffinity chromatography, in construction of radioimmunoassay calibration curves.
It is current practice to prepare calibration curves for radioimmunoassay of steroid hormones by using standard solutions of steroids in buffer or ethanol. Hormone concentrations in plasma are then estimated by interpolation.
In the case of estradiol-17, non-chromatographic methods (1-8) whereby the hormone is assayed directly in plasma extracts without prior chromatographic fractionation have become increasingly popular with the availability of highly specific antisera to estradiol raised against immunogens such as 17/9-estradiol-6-(O-carboxymethyl)oxime-bovmne serum albumin and 17/3-estradiol-1 1 -hemisuccinyl-bovine serum albumin.
Despite the advances achieved through the use of more specific antisera, very little has been done to ensure that standards are prepared in a medium similar to that of test samples and taken through the same assay procedure. We therefore investigated the possibility of removing endogenous steroids from plasma without significantly altering the concentrations of other biochemical constituents, with a view to using this steroid-depleted plasma as a diluent in preparing calibration curves for radioimmunoassay. In the most common methods for removal of endogenous steroids from plasma, adsorbents such as charcoal or Fuller's earth (9) are used, which have high affinities for steroids. In this work, estradiol was removed from plasma by successive treatment with charcoal and a semi-colloidal quartz adsorbent, "Quso." It was also removed from plasma by immunoaffinity chromatography of the plasma on a support obtained by reacting antibodies to estradiol with cyanogen bromide-activated Sepharose 4B. In each case, the estradiol-free plasma was subjected to a wide range of biochemical analyses to establish whether the concentrations of other plasma constituents had been altered.
Materials and Methods
All materials were reagent grade. [ The antibodies obtained from 1 mL of serum were coupled to 3 g of the activated Sepharose and the resulting antibody-Sepharose support was stored, at 4#{176}C, in sodium phosphate buffer (0.10 mol phosphate/L, pH 7.0) containing sodium chloride (0.15 mol/L). Based on the absorbance at 280 nm of the antibody solution before and after reaction with the activated Sepharose preparation it was estimated that 89% of the original protein was coupled to the cyanogen bromide-activated Sepharose.
Immunoaffinity chromatography on the antibody-Sepharose support was carried out at 4 #{176}C, on a 1 X 10 cm column. The column was initially packed in the pH 7.0 storage buffer. Plasma from males, containing 23 pg (7000 cpm) of added [3H]estradiol per milliliter, was applied to the top of the gel and allowed to flow through the column at 0.2 mL/min. The passage of the plasma through the column was clearly visible, and 2-mL fractions were collected once the plasma began to emerge. The effluence of [3H]estradiol was monitored by removing 0.2-mL samples from each 2-mL fraction; these were mixed with 10 mL of scintillation fluid and the radioactivity was counted at room temperature in a scintillation counter. Endogenous steroids were removed from plasma by adsorption as follows. Twenty-five grams of powdered charcoal (Norit-A) was added to 500 mL of plasma (pH 7.5) from males The immunoaffinmty column effected a quite specific removal of estradiol.
Except for bilirubin (33% decrease), progesterone (11%), acid phosphatase (80%), 5'-nucleotidase (56%), aspartate aminotransferase (12%), alanine aminotransferase (19%), ai-globulin (33%), and IgG (18%), none of the constituents showed a decrease of more than 10% from its concentration in pooled plasma from males. In contrast, the adsorbent treatment caused drastic alterations in the composition of the plasma. Decreases of <10% were observed only for sodium, potassium, iron, chloride, cholinesterase, lactate dehydrogenase, creatine kinase, aj-globulin, (3-globulin, IgG, and IgA; decreases exceeding 50% were observed for calcium, urate, creatinine, glucose, triglycerides, and all the hormones except lutropin, follitropin, and acid phosphatase.
Discussion
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